Spin-triplet theory 1-4 and experiments [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] which provide evidence of triplet pairing have mainly focused on triplet pair formation at magnetically inhomogeneous superconductor-ferromagnet (S-F) (so-called "spin-mixer" interfaces). In S-F-S Josephson devices in which both S-F interfaces serve as spin-mixers, Cooper pairs with parallel rather than antiparallel spins can form meaning that supercurrents in the F layer can potentially carry spin in addition to charge. Consequently, triplet supercurrents could be used as transmitters of spin in logic circuits without ohmic dissipation and so a better understanding of the triplet proximity effect and the discovery of other spin-mixers could lead to the development of superconducting spin-electronics as a major research field. 4 The basic picture of how spin-polarized triplet pairs are generated in S-F junctions can be summarised as follows. If the magnetization at the interface is collinear to the magnetization of the F layer, spin-zero triplet pairs are induced. 1 Like singlet pairs these are short-ranged in F materials but, unlike singlet pairs, spin-zero triplets are rotationally variant and so if the interface magnetization makes angle to the magnetization of the F layer, spin-polarized triplet pairs form which are long- 21 but that the supercurrents were 100% spin-polarized.
More recently, engineered spin-mixers have been demonstrated in Josephson devices with F'-F-F'-type barriers, [9] [10] [11] 13, 14 as theoretically proposed in Ref. 3 . Here the F' and F layers are noncollinearly aligned and so the F'-F interfaces serve as spin-mixers while the thickness of the F layer should be larger than the singlet pair coherence length (typically shorter than 1-3 nm [22] [23] [24] [25] ).
Experimental device barriers for generating triplet supercurrents are very complicated and include, for example, Cu/Ni/Cu/Co/Ru/Co/Cu/Ni/Cu, 9, 13 Co/Ho/Co, 10 and Ni/Cr0 2 /Ni. 14 Evidence of triplet pairing has also been reported by Leksin et al. 26 and Zdravkov et al. 27 Based on the previous studies of Josephson devices with Cr, we argue here that the most probable explanation for the non-monotonic behavior of I C R N in d Cr is that the electron pairs interact with a SDW state in Cr, which is exchange-coupled to the Fe. To our knowledge this situation has not been microscopically modelled in the context of the superconductor proximity effect. Nevertheless, we are able to capture the form of the experimental data using a simple phenomenological model in which we assume that due to the exchange coupling of the Cr with the Fe the SDW can be described as a coherent modulation of the local magnetic moment with a fixed wavelength  (in Cr thin films,  is extended and can be longer than 4 nm). 35 Within the general framework of S-F-S junctions, the net supercurrent across the barrier will be dependent on the net phase difference acquired by the electron pairs as a result of the integrated exchange field in the barrier. Since the Fe is a constant thickness, it induces a constant phase difference  and, during the passage through the Cr, the pairs will acquire an additional phase-shift induced by the effective exchange field associated with the SDW, which we define as (B/2)sin(+2x/). Here  is the phase of the SDW at the Fe/Cr interface (d Cr =0) and, since on average the Fe/Cr interface is antiparallel, we set  = -/2. It can be shown that the characteristic voltage is given by adding the integral of this phase shift with respect to x to :
(1)
The final exponential stems from averaging over diffusive trajectories.
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The values of  and A can be estimated from a plot of I C R N versus d Fe for Nb/Fe/Nb junctions. In
Ref. 24 we report such data (also shown in Fig. 2 ) and, for d Fe  1.8 nm, I C R N is midway between a zero and a peak and so we set  = 7/4. We assume a singlet coherence length in Cr of  Cr = 4 nm, which closely matches the decay envelope of the data in 
